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(54) bhio^*] m?tij&&zmm* t^j/nxsiKs 

(57) [KM] 

— v?15a, 1 5 b&jgWgfifclftKUC. ^f^/^R 
^^-^Srja^i-SS**^^ P L SrRtp J: 3C2o 

Or7^^^Ftyf 13a, 13b^EfU 
^R©±*|21 U^/l'R&tfS**** PL^UK 
^-^^tS^^/V77^^yh«5 a, 
5b^Eei-6o W^Vht^tlSa, 13bO 

tt««aiaa«r^^^T9w * > h^«S5 a 

Ttt*tT*5t, — jj0>&=-s*x7— *Jl 5 a (Xttl 
5 b) T?»3fcSrtT5Rlc, faJj(DV^^^v-—i/l 5 b 

(xni5a) t^77^^yhtyti3b (xrti 
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witm&vm i <n-*—? fetum t z^m \zmm £ 
unans 2 (D-r-f&mK&m^xmtmmvfs i 

i ^ia«o«*^rfc 
[ fit* 3 ] »*^Aiaot «i&tf>4&# SrUH&R 

[WAV 4] ^^^^-^C#UT1IWB**0# 

tiicttfcvxm&m&rttcz. t zmwtt-rzm&ms m 
^50 o nm$k±<Dyt&mi<^x%tik'*— ^fctgim-rs;: 

U 

^ It ^lci*m*r 5 ^ £ £*MR fct5»*5 6 icl5« 



So 

[If ^31 9 ] -^^^ grffiifi Lfc^3fc tT— A ^^ttfl 

ffi&m i o ] tt#3S i x\* 2 sce«©****tr« 

[0 0 0 1 ] 

^ mmm^- (ccd« , *»^*^ 

[0 0 0 2] 

y^y-rxa-ewu »j«r^<#^— ^*r4-5«a 
S.\zitW&*:\'XtBimi,1t'T?x? bLX<Di>"??;v (x 

■BfcSMSrJBv^ y^±<z> 2 s @ u>f ir^^^ 

[0003] z.<Dtz#>, S&n%MmttV^s»±<D£ 
is* y Vmb\ZttWL£fhX^Z>T74 (V 

T?><*^h±>'V&mffit$tixi3*). &Bmxmmx 
nzcDTyjtisb^^v&m&Mz^m^^x, v*- 
^±<d&*sb y hmmzM&ztix^zwtf'**— ^J- 

[0004] r^-r ^ y h-t^jctt#a<otjfettj^r^ 
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F I A (Field Image Alignment) Jj^&DJ: ? ftSHfe^"^ 
«4oil^/^otv^o F I AMtli, *3^JL 
tc^fc 7 * M/^ h mXttVi) 

* V h #;) t VX 5 0 0 n m£k±(Dtt®ltf)g:mg:<D 
[0 0 0 5] 

& ili2 0 0-3 0 0mm(D!)XA|:^tt, 1 B# 

So 

[0 0 0 6] r<£>£ 3ftjB^/i^-^y h£H5H-5f;:*e> 

lCOV>T\ 2^<0!7^^^~^JiCO#^^£|rJR$1£^ 

[0 0 0 7] La>Ltt*£g>« rtoi: • ^-t"— 

tf, *r#ffc«S**r 

[0008] ;«M3ri. Bft*t&tf>4fc 



m&xsmx% *sbm- z> n t * e w t -t- 

[0 0 0 9] 

l±, Dfe^^CioTStoW (Wl, W2) *m 

»OjRl©^-^lfttb^ (13a, 13b) 
2<D^-?&mm (5 a) ££IB#U ^0^2(0^- 

*W5R«rfflV^^:<oafft©»#:±^-^ (3 3x, 3 
3y) <£>ffc«£tfcmu r.©*WJ|**Sr*«>*lXjS'C 

[0 0 10] »fd>S*5IW^J:Jx^ ^cof&2tf)-e-^ 
[0011] rcT)^^ ^oaSr<o«5flco5fcS^?>^ 

<n% i jLn\c&\,^xz<nm&<Dm 1 ^^tu^^ffi 

tt, B*f— AlcioTSSoM (wi, W2) $rHl 
*feSrfr5a»0»r»^f-^ (15 a, 15b) 

^^W^ (13 a, 13 b) t, ^OlScOf lOv^ 
m (5 a) i:. ^©S2(D^ ^«ltli^^«IW^lCS 

^x*<owk(nm i o^-^*aj^offiKiftajaRis«r 
zktD&mmMk&miE-tzmnzk (sd ts:^r-rst><o 
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[0 0 12] ^<DW&. Z(D-5IW)*^ — i?\CttL,XZ:<D 
mfc<omWk'K0V-?n (2 2a, 22b) ^ ^ 

^W^li, — mt tTM^5 0 0 nmW(0*?:fflV^ 

[0 0 13] ifcfc, (R) *WykV,tzM%\Z—& 

Z&m<D&&yt^ (PL) £rt£tf\ «2^-^ 

<D^^^_hC0-^— ^ Ola) t^^fr_b(D^— ^ <>: 
LT fiWfcfcBI-* r t jftSS* L 
V\ rC0«t^^<D^2C0^— ^«im^^TTL (Thro 
ugh The Lens) XteTTR (Through The Reticl 

[0 0 14] ^<DS2©-7-^«Hi*l4 % 

ytv—j* hnwmzm-fe&vyt&m^xmk'*—? & 

Mir tt, (R) SriiiBUfcK*^— ASrffiv^ 

(PL) ^tat^i^, ^OS?2£D^- 

%k (13 c) £ LT*>«fcv\, 
[0 0 15] *J8W©f/M *fii^i£f*. ^ 

[0 0 16] 

[0017] Bin, *m&&&m?mm*^-r®Mm 
i&mxhv, zomnc&^x, &yt%Mibi,x&, 

9 3 nmCOA r IftfS 
7 nm<£>F 2 if (^Hf if) , Ml 4 6 n m 



<DKr 2 if (^ y V^-f^— U~1F) , 

4 8nmOKrFx^>7l/-f, Y AG *f 0ft Pi 

[ooi8] mftftnifrbktto£ftizmyt¥—&t u 

T I L ft. 2 , Xt^JHW*** 3 £ 

So ^^^R§rSi§Ufc»3t3te I Lfi, S#3fc¥^P 
L £^ LTWiLtf 1/4-1/5 «g£©*|/h»*-C, 
•*^<0**Xtt««*WRfcb-C0^3i^ (wafer) 
wi te«W2) It^^f^^R^- yoi$r 

^PLO#®<iJ{Cfi2ftCD^^>Wl, W2#551^iC3& 

fctf^W*: (v^y xt>^) XfSSO I (silicon on insu 
lator)^(DRtg^^-Cfe>9, (D ±.\cy * V \s * 

[0 0 19] £7c, ^x^Wl, W2^T7'f^f^ 

• r ^^^^tiM^o i ^i)x/^©r 7 

^f^yhtyfi 3 a&tFl 3 b^gag^tl/TV^o jR 
l*>-r— *tftffi*£ U^T^^^btyfi 3 a& 
tflSbte. iti^nyyyy^^f)^ 5 0 0 

&g£r^tij-f £F I A (Field Image Alignment) Jr* J; 

[0 0 2 0] jfe*5, S T I (Shallow Tr 

ench Isolation) JCM&MitcWzCMP (Chemical &; M 
echanical Polishing) 7 air XX¥-iM.4t£th. ^(DW^l 

^t5ri^U\ ST I, CMPXfeSrft 

[00 2 1] KfB3te¥3fc P L t Ltfi, JB#f^Ofibl^ 
0iJ^^S^Pi(WO) 00/39623 ^-{C^^$ixTV>5 X 0 
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^^tt^iE^cD^tt®^, X^Jxl^P2 0 0 0 

^ A x tcWI- z *K z«JcSiE/^ffirt-C0 

[0 0 2 2] 5fef, U^?/VRi*.V?-?/U^<—X8±\Z 

^^$^T*3<?, U^/I^X— ^7(D2&7Clftft<£ 
ttffl* Y$fe/B<D2tt#as£>5 0 ) , ^rtblC^UT 

gae £ nfc u— if ^F8*ft 9 i o r tf ®J £ 

<3 v >T El^tf) ^ ;* — i^SJtW^ # s u ^ ^ ^ x 

[0 0 2 3] — >>XAWaW2lt ^rtb^vF 

T 1 -^) i: ITO 1 5 a W 1 5 b ±C 

{££f£*X> r^x/^f-v'l 5 a 5 b}i!>x/N/< 

8 Y^fpJ{C^-5J|gtC, a>ox 

Y^ic^xy^i&prtB^fta^ttTv^o * 

^i/n^"^ 1 8 te, #U:lCB£&£ 19a, 19b 
TV^So BS»^19a, 19bH -^i:tTx7-/ 

-C, ^^n^^— v?15a, lSb^jlX^ry^ 

[00 24] frai^.*^— 15a, 15b te^F^I^CD 

^tb£*u, ^niyN^x— 15a, 15b icte^tb^fr 
!)xaW1, W2<DZjjfa<D&WL (7*—*X$LW.) . 

15a, 15 \>(D^mMM^^'rMcr>^m2^:^m^ 
[0 0 2 5] m2te^ il<0^x/^f- ^?l 5 a, 1 



5 b£^i-¥ffiE|-C*>^ r^E2lC*3V^T, ^l^ 1 ) 
^n^-T— i?l 5 a (D-X^ftO^jffi&tf+Y^ft^flfl 
Bfifc*ih,«X»Bl*l 7 a xRVl 7 a y^H^^ 
<%2<DV*-^*T — i?l 5 b<D+X^fn]cO{S!jDi^t/+Y 
*rRlOfflaffitC-tn^»lb»l 7 b xMl 7by^@ 
^^HTt^o !)x/^r-v?15a^l^ 
2fetf#3^*X— ^1 5 b <DlE±M\^ttfr?ftmk<0 

14a, 14bii\ ^^W>)x/nW1, W2CD^® 

^ l 8£rX*r*Hcj*if j;5l:x«i^i/- ifT^fH 

6axMl6bx«f$tl, ^ 1 8 £D + 

Y^fRjOffifJffiO^^tCYlftOU—ifT^tf 1 6 c^iBg 
ICU-ffW 1 6 c&Xj?mzmt£5\£Y 
1f^F*tH 6 a y&tfl 6 b y aSffigStl/TV* 

So 

[0 0 2 6] *mx\^ r7^^htyfl3a, 1 

t?f4*»AX) ttXWcWftW±Ktt«LT:&0* 
X$fc<DW— ifT^ffl 6 a x, 16b x <E>3frtefcfc, T 7 

>f^htyti3a, l 3 b©tfelB*^r«H:«3t* 
L^«AX?rX^[ojtCili©UT^^ 0 £fc, Y# 
<DU— fT-WftrX 6 c. if^ff 1 6 a y, 1 

6 b y 0*«ltt^:Jx^n«»3t^P L03fe«. &tfT 
y^^h^^iM 3 a, 13 b<DtfcttiW>5rY#fRjl£ 
iiiBl/O^o ^LT, $l©!)x/^f-^15aJ: 
(D!)x/>W1 ^rS3ti-6B(C^^^^^x— v^l 5 a 3* 
fW*¥*PL©*T«fcl«bLT, firai^^T 1 - ^1 
5 a <D&M& <^ If ^pJ^ff 1 6 a x, 16 ctC^oTtf 
^J^ix. !2(0>)x/^7-^i 5 b±^)')x^W2?: 
K^^Bi-^^^/N^T^— v^l 5 b«»lPL 

^)iET{i!li-^lbUT, i^^n^t 1 — 5 bco&g^u 
-if ^tHH- 1 6 b x , 1 6 c \z£oXftm£tv2>o 
[0 0 2 7] — ^T. IlO^x^f-^1 5 a±<7)? 

^15 a ^77^^^ hirViM 3 a Oi£T (Mi?) Ml 
i^ibbr, T^m/N^T'— v?l 5 aCO^gfiW-ifT^ 
ffl6ax, 16a y K i o "CffSU $ tt, ^2©">x^ 
*y^ — i/l 5 bi^')x/>W2(7)77'f^ V Y^ffo^ 
£r\z^ !>x/^r— ^ l 5 b |j:7 7^ ^ v h t yf l 
3 bCO|ETffi!ltC#lbbT, !)x/n^t^ v^l 5 b<D&m 
WtU— 1f^|WH 6 b x, 16b y trioXffSO^tt 

FtvtUa, 13 b<D&m*P'blZttVXTiy^mm 
^Cftlf^KC^ ^^^Ptt^^^T 1 — v^l 5 a, 1 

1^— if ^FSMf 1 6 a x , 16bx,Ml6c, 16a 

y, i 6 b y(onmmtmi(o^mm5 ncm&zti 
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[0028] m i \cm v , ±.u<d is— if =F»n otfso 

^Mft^ (^FIU^) j)i>>x/^7^15a, 
15b©xm Y*rRjOffi«&^jSffSrWJ«li-So * 
fc, rJrai^N^x— ^ 15a, 1 5 b ^tl^tl^M^ 

7*- (z^rpjco&g) <z>iffBl-£^-c\ fit 

[0 0 2 9] !)x/^-^18, 2-^(7)^^^^^—^ 
15a, 15b, 2fctf;i<E«ft«« ^f>^ 

x-^2 ort^itx^^nrv^o fllx.!**^^*^- 
^15 a±co£:n^wi<^B3fcB#tc:ti:, w^/WRtfV* 
* - V**rJ9»#¥* PL^tt ^x/sw 1 

5 a ^Ltl^f^^RM^Wl SrSJ&fM5«:» 

1 Sr^^j/PTMfc-rSlftfP^^^y^- T^K • 

[0 0 3 0]#«m -^!>x/^7^15al 
1 5 bt1i^xy^M!)x/^r7^^yhf^t 

^15a, 1 5 b±(DV^^Wl, W2JC^i-6»*€r 
fTP^lCte, fft^x/NWl, W2CQT^-f^ >- h£fr 
otiJ<WI)5 () ^T^^iC, !)xaW1, W2±© 

^^yhtyfl3a, 13bl^ioTtf^o T7 
>f^htyfl3a, 1 3 b(D«im«# «t&«-J§0 

[0 0 3 1] il©^x/^7^1 5 a £^ 

3 2 0P^<7)^ h y — hr^C >"S4fc3 6lC. *£x 3 5/ 

. J*^— JX/n 0 ^ — <0 #5X$$CD 1 ^(D!?xa-7- 
^33 x, M!)x/ny^3 3x^9 0 o [Hj^Lfc^ 
^OYliOl^TC^^x/^-^ 3 3 y#tt-^£tvTV> 
£ 0 ^/n-7-^ 3 3 x, 3 3 yteDDdy^-^ Xtt^f 



[0 0 3 2] £ fc, Crat^N^-r— *J 15a ±<£«p-^— 
^Wl4a±j:ii, T^-Y^yhtytl 3af©2 
^7ccog^-^3 5a (~#J£ LTX^fa&tfY^fn] 

X^fat^trJ:?^ ^^/^C0 2»C7CO#^C0^ 
v^34a, 3 4b^«^tltV^6o 3 
4a, 34b tmm^ — ^ 35a irCOtegH^Ji, 
K*»ctMSftT£**K 5 1 rtOia«ffifcfB«<*:ft, 
TV>^ 0 l^flUc, §2(Dl2(D^x/^7-^15b± 
60g*f!^~- 4 b_hMte. 4>*OSJp^3 5 

b £X;frftJ^tf J; 9i-2 0(?)L/f^^©S$'7- ^ 

[0033] r7^^^htyf 1 3 a £r 

^v>r^^/>Wl_hco^ji^-^— ^ 3 3 x£m3£S1~£ 
*©*o»»tRKtt, 14 (A) K*H-J:5f-, » 

^ 3 7 x £?lz. ^7x/W"^ 3 3 x CD 

t33xP $ jx, <om> 2 &5c»«t3ff ^-h 

ttx r^-f^^h-fe^iM 5 a/^Ot£tiMf#£r*Q3SL 
T, fi«^3 7x©W H&tttf'fr) 

^ 3 3 xcox^rp]^^M-rnfl:$r^aib, :© 
ttU«*«r£ftHP» 5 llc^So IfMBlc, 

tC*fi-5Y«CD^^/N^— ^ 3 3 y WtfcB-fttfit>^#J 

[0 0 3 4] £ffi|fl)&5 1 -Cfi. T^-Y^ V h-fe^iM 

3 a "C^ai^ttS^^^-^— ^ 3 3 x, 3 3 y«f 
JX**T. U-ff#tH6ax, 1 6 a yXm-M^tl^ 
ry^/N^^^-^l 5 a coM^lC^DgL-TSr ^Ciots 
77^^yhtyfl 3 a CD^W^'L^^t Lfc?^ 
/w— ^ 3 3 x, 3 3 y (D&MMW:. W^t^^a >y K 

4 -4 7 9 6 8^Amxm^^ivX^^X 

s<;\o-T7^ tlsY (EGA) jj^XT^-f J^b&ft 
frtiZo i*©75^f^yhtyiM 3 blcov^tt, 
?^^W 2 ±CO ^^n/^— ^ <D$LW%: r 

[0 0 3 5] ^fc, Igllt^V^r, u<??/ux J r—&& 
T, ri/f^/l/-7- i7j if p 0 ) 3 1 a&tf3 1 b CO 

tF6b^U, m2<o^—^mm^ti,x(Du^^^ 
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5 a&t*5 b^i£g£;ftrCl^o 1 
a, 31bt l^^/l'ROJitJfc^ — V^CO^Sil^ 

l£lt£*VC^5o RA«5a, 5bl^nmi3t 
Jt I L fclPI CfeS^Mi* I L a , ILbT\ TTR 
(Through The Reticle) ^r*"CStft-^— * 5® 

a, 5b \a*myt%M 1 ^T^i^^tLfc^3feco-^ 5 

ltil(OW^-^3 1a, 3 1b«»^ 
P L tc J: 5«i i: Cttgfc**u-e*tia 3 GDg2g^- 

^34 a, 3 4 b^3fe£J:5lC, ^ 1 5 a 

5 a 1*. IL^ t«S<DfiS^*-C-^0 I*-* 1 * 

3 1a S:JRW-r-5t*fe, u^*/UR2fctfi£# 
^lPL^U!)x/^7^1 5 a iwS$-7- 

^-^/W-^ 3 1a i**^— * 3 4a £ ttJM&jfe^* 

fcJfcWftWU RAi«5 a ^^Mf^?r^tTi 
fll-^— ^ 3 4a CO^L Jfctfl'^/l'-^— ^ 31a 

[0 0 3 71(g) 4 (B) «U RASjSi5a©ffi»^ 
U CI (DM 4 (B) (CioV^T, M<OUf^^- ^ 3 
1 a <D^/h£v>#tfc(D^!p-^--^ 3 4a <£>^ 3 4 a R 

te, ^:CD^ft-§-^SbTU^^/^-^ 3 1 a co^ 
^^^l^-r^^ip^— ^ 3 4 aCOX^fp], Y^fp)<£><& 

11^77^ * V bft^a^ 5 2 T**QS-r5 r £ l£& 
oT. ^ 3 1 b<D&<Dtp>b\Ctt^-% 

gip^-^ 3 4b ©ffit-ftli^**, CtvbOffiS-f 

OOSipv-^3 4a, 3 4 b<0ffig-f*tfia»b* 
?/U^r—? 3 1a, 31b ^^O^'^tC^fi-^S^-^— 
^ 3 4 a , 3 4b <Z>*Nj»0)X*|rK Y^fp]— COffig-f ft 

t 1 — ^ 7 UT yWRO^e^t^®^ tr^SS-r 
\C LT> f&^cD?^/^^ — 5 b JiCD^Jp^— ^ 



[0 0 3 81 mz*M-?teRAmflkm5 a, 5blt I 

yftvtna, 1 3 b<D#g&W!&i!£^£>5^ 

+ Y^fpji^ias-r6^etc, r^^^^hirviT-i 3 
a, 1 3 b tmt<*7 • r^^**-e»»*«o* 

3©T7^ V hirVU-1 3 c a*E1B$*U T7-f;*V 
hir>-if 1 3 cO^m-^^Hlor^^^^hft^ 
2KlttM&$ftTV>So r(Ol3W7^^Vht 
yfl3cfi, RAi«i5a, 5 b i |rI«{cJB2 (O-^ 

3cOTUk ^^COct 9 2 OCDT ^ > h-fe 

ytna, i 3 b<Dfaw&mm&&&#>z>zt&-e% 

So 

[0 0 3 91 3El£. *«!OK%3K I LttUKftlcXSK 
B^WKtt;** (ML niMfcK** 

[0 0 4 0] Z:^X\ *«-Cf±, SE^**3S2^fiRM* 

^>7/u^^-^l 1, «fiPL, RTfV^X 
^2 0<t !?/j:54-m^oi^«P(D^#:^(D^— 

[0 0 4 1] 3&*$, *^i5l-B*3feI L^Ar Frc 
^ri/^U— if «I19 3nm) X&>Z>W&\^\Z, KflX 
^7y^^J:aB5iDlfiF 2 if «15 7nm) 

X&ZWt^ia^ U-if^ffl6ax, 16bx, 1 
6ay, 16by, 1 6 c <Dft&£:i>m± r O^ffi 
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v-^U— *f x X\tt&\<n£. 9(CAr FxJri/-7l/- if) 

I6bx-16 c©tmilMS4r/hS< LT. |g^>t* — 

[0 0 4 2] ^JT*fi(D2lc^i-i; ^31^ 

^2 9^tCr>3i/N^x— ^ 1 2M*f LT^^CDl&A 

l^So fiP*>, !)^xf- v^2 0<£>T ^-T ^ >- hiri/ 

^{§^2 9^tC^^<t^^^n-Kt3 5/^^2 1 
a, 2 1b«f^, n-Kny^2 1a, 2 1b 

2 7a, 2 7b^iM£*U Kny^i2 1a, 2 

1 b 9ft<Dt&<D&mb<Dm<Dmn&Mm-tz> 

fc£KDi/Ty?2 8 a, 2 8 b ^Sfi® £ ;hrCV^ 0 v'-Y 
^27a, 2 7 b%ffl\?Z>mzte> 2 8 a, 

2 8b^HC^t, o-Kny^!2 1a, 2 1b* 
|C * x/n7 - 2 0 f*3 $ ft, 5 f£#: t m C'<- 

t5M^^V^I:H n-Kny^i21a, 2 1 
b * a*— * 5 * V ^ £ t f*BT 9 * 

10 0 4 3] Kny^^2 1 aRXf2 lbf^ 

^tl^tlV^^X?—^ 1 5 a&tf 1 5 b tC0F^"Cy 
:^<^{t^L£^5fc#>CDn — KT-^2 2 a&152 
2b^gSg£;ft, > n— 1 a, 2 1bOffiJ 

l:fl7^>'2 3, W^xyN^TOf5yX/^t7 

h 2 6^|S:e$tL-CV>So yXA*tyh2 6tt*S» 

X*Jr1^»»S*EI^ ^^/N^^i/ h 2 6 ^(OPpIT*^^ 

^<D^m^ff^mmr— A2 s^eh*^ 

-0-2 3±{-f^n— Kn 7 ^i2 1a, 21b t<D|H]"C 
^^o^ttigLSrtT 9 fc#><£>$£i£T— A 2 4 a, 2 4 
b klEg£*L"CV>£ 0 ^Lflh<Oxi — KT — A2 2 a, 2 
2b, ^7^V23, M7-A24a, 2 4b, 2 

^u^^y^-tr^ h 2 e^b^x/ND^^a o 

[0044] *m<z>&&w&tmmx lvvhw 

0 5 O 7 n - f h Sr#IS UTRK t -5. & 
-f\ ^S^^T'l 0 1 IC*d^T. 0 2lC^i-J;9 
^t<D\ h^O^fcll (lfti) CO^m^ (?^yN 



WUf5) fc^ yx/^ty h2 6j:vt^r-A2 

D -Kpy^i2 1al:»A$5 fl <7^ 

P-K7-A2 2 at-cfciy^lCQ^A^-T 1 — ^1 5 a 
iCn- K$ft£ 0 ^iC2«C^(D!/Ji^ (^x/nW2 £ 
fit, !>x/^yb2 6J:vMr-A2 5, & 
01I7-A2 4 b^ttn- Kn y^^2 1 b M« 

2bi:i 2 CD^y^^— 1 
5 b_kKr2— K$tl5o 

[0 0 4 5] ^<O^X>^^l 0 2M*5^T, f KD^x 
/yXt*— ^1 5 a £|gI&bT^^W 1 _L<D)^CDv'3 
y yX/N-7-^ 3 3 x, 3 3y£rfi 

^77^^/htyfl 3 aO«Wl:»iU, Ztl 

hw^'^-t <DWB.*%Ym-rz> 0 zvmttt&fti, 

77-<^yh"feyiM 3 b^m^^X^2(D^^^^ 

7^— V* 1 5 b _hC7y ry^yNW 2 CO^T^CO ^ — ^7 COfi 

m*nm-rz>o inboinwtMv^tH 1 ©±«fp» 

5 1 ^yvwi .kCD^gfltfy^a 5/ h^i^cosa^jM 

v w7x/NW2±<7)^i/3 y vwtmsm 

mm (7/^^yhtyf l 3 b©tttJW^S*i:t 

[00 4 6] 77^7*1 0 3 l£*5^T, 77>f * 

yhtyfna, i 3 h(D^<— ^^-o-m (myt^'b 

/^f-yl5a, 1 5 b Ji{C^tt btvfc^?P^-^^ 
$fl4a, 14b(DW(Oi$T-^3 5a, 3 5 b £r 
•^tb^T^-r^^hirViT-l 3 a, 13b(D$Lmft\Z 
^ibb-C. 77^^yFtyfl3aS^13bfm 
^tb**-^ — ^ 3 5 a&U<3 5 biC^-rStftW^COffi 
gTft* (AX 1 a , AY la), (AX 1 b, A Y 1 
b) «fc(BH«) Srtftm-t-So nnicioT. 
^llHa, Hbfc^xAWl, W2_LcO#i/ 3 y 

[0 0 4 7] ^{d^^y^l 0 4 iCioV^T, |l©l/f 

3 1a, 3 1b^^mRAiM5a, 5b(Dli 
^4 3 'L>ft3fiiC^i[jLT^^> fl©l>x/^f-'/15 
aMitt, I$-7-^#14a«mPL 

v^i 5 a^YJSaSrtfWi-S^W-ds, u-if^P#tH 

6 a y*»feU— !F=F*W- 1 6 c ICijO 9 #fc>5o {IU ^ 
jj(D ^^F^ff 1 6 a y , 16c ^^t|c t7^yN^^ — 
i^l 5 aOfig$rH-iO"C#^V^^i (W*©^***^ 
0*K±l:»tftl7ay^»*JB 355$>St. 

^x^r-^l 5aOYH^f)^<^ 
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^•SrKttSJK Xlt&Wimi 7 a y <DyLjjfa<D&i$ 

tt&Vr 16ayt f =?mt 16 c t<Dm 

[00 4 8] % LT, S*^— 14a ±cOg^ 
^34a, 34 b (|U3#f$) ^r_biS^> /W— 
nia, 3 1 b<0»J^3fe*^PL^J;S«Offi«<OaS 
»WiS*Ti»b, H 1 ©RAii»5 a t 5b?rffi 
^Tl/f^W-^3 1a, 3 1b(DWfi^m 
2p^r— ^ 3 4a, 34b cDX^IrK Y^ftO&fiT 

6 a y, 16 c <7>§Jf3 #^.iC(SbTtt. #4>0>ifcBiS2£ 
RA«5a, 5bWS?v^ 
3 4 a, 3 4 bcDfftffl&ttH^J:*), l/f^^RO/^- 

^15 a (SJp^WHa) <t ^te@H^{^fffc 

[0 0 4 9] gfp^r— ^SiM*l 4 a Jitf)!^^— 

^34 a, 3 4 b t**^-^ 3 5 a i:©tegBi««:SE 
fcn?*> 9 , ±3Etf>tl-«Hta>k W^A^— * 3 1 a , 3 
1 bOfi»ft<D^iL^C*rt-5*Jp-^— ^ 3 5 X 
;fr|Rk Y^fn](0^@-fttft (AX 2 a, AY 2 a) 
MCi:m5o MM, »fOS?^35a©S 
BttSEtcT^^^^h-feVlM 3 a ^ioTffSiJ^HT 

^ jrx/NWl±©#5/3y m* ([hIK^* — >0 t 

la, 3 1 b^M^^^ratSl^-^ 3 5 a 
(D&WTfrM (AX2a, AY 2 a) fcl, 777^10 

■v— * 3 5a lZtt+Z»m*>b<D&WrrtlA (AX 1 
a, A Y 1 a ) £rJng ITf^SSlftlP, 
^^yhtyfl 3a^-^7-fyf (BLXa, B 
LYa) fc#S 0 IP*>> #C0><fc5U:fcS o 
[0 0 5 0] 

B LX a =AX 1 a + AX 2 a — ( 1 A) 
B L Y a =AY 1 a + AY 2 a ■■■ (IB) 
•£-tfV<— ^^^>-S$rffiV^T— fflt LX, ±M<DT=74 
* 3 aCD^m*'h£^£i-5^^Wl 

y MB#<0lB?!ffi«£:, U?-9Ar*?— ^ 3 1 
a, 3 1 b<D&|^cD^iX W^TIil^^^/WR^^^ 

[0 0 5 1] ^t*C, ^fy^l 0 SMiJo^T, ^(D^ 

&&<Dmmmm\zm<5^Tv^s^T-- &i 5 a *wm 

\zrv^^>- h&fft>tiX^Z>±lb, V^s^W 1 ±_(D& 

is* v bmmzmm&£tix^z>®&'<*—>\ztti, 



[0 0 5 2] ^y^l 0 6Cl23^T, El 2 CDfl 

l to^^^'r— >>i 5 a £-x;frftie:#5&£-fr-c N y 

if^ff 1 6 b y, 1 6 cWO»l9#^.*rfT 
V\ i2<D^x/^f^l 5 b P LOSE 

TJ-»»£iir*o ^tt, ^7^1 04, 1 05^^ 
^id, RA^S[^5a, 5 b i:J;oT^/^r-^l 

5 b±<Dmm^-*nui 4b©gff^sip^^o& 

htytnb©^^^^ (BLXb, BLY 

b) £^£>£ 0 It, ^^^r^atc^<5v>r 

£©»MfcOEMJ^fc*-3v^T fra^;*^— 3?1 5 b 

[0 0 5 3] Z(D£ o fC^oi^J*^— v>l 5 hXteft* 

x/NP-fl3 O^fflV^T^x^^^tTV^, 

3 a-effS!Ji-a o ^tt, ft©^f^l0 7"C, 
SF^co^^^^— v?l 5 b^ + X^ft^jS^, *7 

r)x/^f^l5bt1j:!)x/^ RVtT?^ 

^7^15a, 1 5 b±0^3i^jC*fU"CS5SiCfir* 

[0 0 5 4] kZ^X\ &M\z%>\,^XV^^m<DT7'< 
^yhtyf 13a, i3bSfrWMf^i^l# 

[0 0 5 5] m^m<OX 5\£V*L^Xy L — 1 2 CD 
2o©^x^7-i/ 1 5 a, 15 b (C^^^i^T 2o 
(D77^^yhtyfl3a, 1 3 b^#^-CV^^Sj^ 

>kfr%fcfr\^m^9cmfrb2&(DV^^\ctti'X^* h 
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[0 0 5 6] *ZX\ *WX'te£lT<D£ 0 Id* 2 (O^— 

T^^Ftytna, i 3 b <ot<LU&mmm<Dffi 

RAl«5a, 5b^2^-^^i:ir«i 
-f£ 0 RAM85a, 5bf*, ±m<D£ pIO^/n;* 
T^15a, 15bi(Dl$^Wl4a, 14 

^ 3 1 a, 3 1b ^C0^^ggi#^tf«iJpJ^T*fc6/c 
-^CDg^— ^<7>ft;b9 (C, ^x^Wl, W2±CD 
mfce)?^/^— * 3 3 x, 3 3 y £:{£;B-r*U£, ^ 
^^R±OI/f^;W-^ 3 1a, 3 1b t !^x/>W 

[0 0 5 7] g| 6 <Dffi«H-aiiftll©W-JBIV 

^y^^^f^^i l l Ki^i^T. l£! 2 (£>B l <£>T 

^-r^^h^^if i 3 a &m^xm i (dvxls^tt— *? 

15a — ^£f$$t 14a (D^p^ — ^ 3 5 a <£> 

i«i:^^ilfc!)xAv^^ 3 3 x, 3 3yCO#g£r 
77^f^htytl3at*ttlU ^C0^2p^-^3 
5 a Sr^gii: Ltt©!>x/^-^ 3 3 x, 3 3 y 69$: 
g£ (Xj£#. Y rttiftfTL 

x/n^t- ^1 5 b jios*^— 4 bcomm^ 

[0 0 5 8] ^ry^l 1 2 l^l^T. -^©R 

Aati5 a 5 a ±<D 

mm-*— * 3 5 a<D&m {mtus.^* >v^—t 3 1 a 

^CD^yN^-^l 5 a COffi«Sr^«fl»^ 5 ITS 
1 (DtfLWt UTIBtii-So #^ ^^^T-v^l 5 a 
Sr^lfrLT. ^y^l 1 1 Tff$J£;ftfc^^Wl± 
CO^zny^^-^^RA Hflfcft 5 a C0$l!f F*9 IC^Ib L X , 
RA«5 aX*:<nV^s^-?(D®:W 

^yw-^3iai:^t5fiiftLl) &H-SIU 
ItSMu M:o^©^x/^r-v?i 5 aoli^ 
3i®mi& 5 1-CS2 coffig* UTfBtgrf Z>« ^fW»* 5 
lm ±!BcojB2 0ffiS^^IBl©firg«rlSb5l< - 
iCioT, g^-^ 3 5a LT^cD#£co 
^^/N^-^<Dfi@a (Xfifc«\ Y^Sr-^tf) 

So 

[0 0 5 9] ^77/1 1 3 SdjoV^T, j^^^^rO 
RAS««5a^r, »2©!)x/^f-i;i5b 
±cOg^— 14b Ogfg-^ — * 35b. 

x^W2i^f^l 1 1 Tff^£*tfc^<£>#xvN 
^-*<D#@£fHffl-r3r irlCioT, ^^-^ 3 5 



5h Yj*#**tri Sr^So wOi5i:ttil$ti5tt 
la. /3tt, RA«R«5 aKioTthWSftSSip^ 
-^35a, 3 5b^^XAWl, W2±(D^O^x 

[0 0 6 0] r.ttb©ffi«BBff (a. /3) J*. P^<D? 
x^^r-i/ 15a, 15bt !>x/>W 1 , W 2 £ 
ICOVvf, X9-iy7l 1 1-C^tt^tt^T^^^ >ht 
yfl3a, 1 3 b-m«£;h/rv^tfc1BHff ({, 
t?) ic*HSi"SdS, r^^VhtyfUa, 13b 
T-»»!I$tL^ffi«Bi«f*, 77^^htytl3a, 

1 3 b\zt&m-fz>&wtfimmmi&<5Asx^z> 0 — r 

T^15a, 1 5 b*C«-LT*ii(OW»«-el+»J$tb 

^ot, 77^^htyfl3a, 13b-CfHW$*U 
fc«HtBB«*\ RAW5 a-e©H-«tt*^*<3V^ 

fe-r 6 r. <b a* pjtE-e ^ o 

[0 0 6 1] l^, ^x/^r-^lSal^^W 
lKo^T. RAIM5 a^ffSl^ttfcgJfi^-^ 3 
5 a IZtt-tZftfeW^s^— ?<D&W:&aXh*) , V 
x/^f-^1 5 b±^!)x/NW2|:oVNTIt RAi 

wits axwrmztiitmm^-* s sb^ts^ 

v=15a, 15b^OM^x/NWl, W2©MW 
[00 6 2] — ^x/n^t-^ 15a ±(D <?x^W 

m~r—? 3 5a ica^awjeocra^^— ^(Dffiia^e 
T74 *>-h±^i 3bxf\-mtstLtcmm^-? 

ti3a, 13 bra<z>ffi^s&*buc^5. 
[0 0 6 3] ^rC"C, *=ry-f\ l 4ld*3V>-c, ^fftlfl? 
^5 lte. lk<D£o\C&Wa. £<Dm&&ffiJEmAAS 
a. tjCD^^SIEMAAS b £: UT^^TIS 

It^-^o MiElAASa, AAS b Itttl^tlXf&ft, 

AAS a = a- £ — (2 A) 

AAS b = /3-7) — (2B) 

JilEOfHBSv'— ^r^X^O^^y^l 1 KOWrM 
ftf^r±, 0 5<O**->— ^^^CO^^y^l 0 2, 1 
0 3 ^-C^fTl-5r £/^-e^3 0 ^7^/112 
IfetKl 1 3©H-Slftf^tt, ^tL-etb^5<D^^y^l 0 

<om&, ^fy/ios^ram M^7y^i 

0 e^OB^MteBtllll^^^^y^l 1 4£2ifT 
L. ^ixICjloT^^^ttSffijEiSAAS a , AASb 
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[0 0 6 4] ^<D^ m5<Dmyt^—y>'*ip<DX7 L y 
y"l 0 7K3s\,^X. 13a, 13b 

Sr^V^T^^^^T"— *J 15a, 15 b Jbtf>?^><£>? 

s a &M*Lfz{iLW*v^s^-?<nmm<D{±Lmt in 
jflU t^t* yhtyfi 3 b <D{5m#- W^I-«jE 

a, i 3 b &mz.&m-rz>{<Lm&ittimm*ffisE-rz>^ t 
&x%z> 0 

[0 0 6 5] &*5. ^^^Wl, W2_btd^^n^^ 
^{IU 2 0©77>f^htytl3a, 13bf| 

[0 0 6 6] £fc, ±m<DnM<DMm-?te. ^-oyh 
>tl3a, 13b <0te«»ttltt*^» LT, Zrtl^ft 

[0 0 6 7] fc*5, ffi*. ^/nJiI^ ^i^>3 7 

8~l 0fiSffo^3i/>^-^^ffiBS:tftaiU ^tb^r 

(EGA) ^dS— «WT?*)S 0 ^yZf 
111 — 11 3lCjott£T7^7< > hi?>-lM 3 a, 1 
3bMRAiM5a (Xtt5b) tC £ 5#g$itti 

^OEGA*S^t5ri:«§§o 
[0 0 6 8] If^JbfcfiglJcD^xiy^ — ^ 

tt, WAASaMAASb^ tHBSi-**^'^ 
-*0>»;£l*±*J»*5 1 ^1B«» MttfRAM) 

[0 0 6 9] ^V^^l®SUO^x^y^-7«-^(7)^tiiS©lc:o 
^X&ffiJE&fttet>?{ZEG Att<D&m&m^, EG 



lAASaMAASbt*i]Et§mfc5o ^£>#J 
n y h9cM<OV^'^<D£m-T—? 3 5a, 35 

iEfiAASaSt/AASb^ mfcttfE 

[oo7o] si±<Dffl-?n, m2(o^—^^m^ti, 
5b) i2^7^ftrniciss 

-^tailtti:, El2<oi9:«^*PL<oift«<o^3i 

^7xT- i^l 5 a, 15 b<D&W}X b n — ^ rtlcRtt £> 
• 7^^M3077^^y Hr^iM 
3c^«rt^5 0 ro^tCtt, 
LT«*»*0*Sr««.-r5Ml3ftSft^fc«e), -)x/xw 
1, W2l<Z)7t h h£*#$1i:5St*t&< > T 

7^^htyfl3a, 1 3 bOffiBtftmSftHSrtt-afl 

[0 0 7 1] S'JCD#J£LT. Mttf@l©RAR 

pl^ p l <oig®) ic^itzM* 

jE«W*:Rtf\ RA«5a, 5btMI» 
R«G)JRW**r«B t«7-^ SrftWt 6 X o \c b 
T\ :^i«^RA«5a, 5b^r^2C0^r 

[0 0 7 2] 3=fc> ^^/WR_b(Z)l/f^^-7-^^# 

?xtemm^-?<DtiLm&ikiti-rz>TTL (Thro 

ughThe Lens) ^^<DT y 4 ^ > b^^^, -^CDgl 2 

[0073] jem, ±ffi<omm<Dmm\z&^x, miR 
xfm2<D^<-?ikM%kbL,xte s mVLtttofr-ettte 
<. mftfe*<o*Tum%mm\,xm&i&m*fti&m 

\zm^X, I2^v-^M (#J;U;ffg3<77X^7< 

vm^im 3 c) <D»*raffi»a?as. mbm-h****; 

(77-f^yhtytl3a, 13 

b) o^SJ;?)*5i^t%t^o loip^ 
t£te, Ji|2^M5E^AAS a, AASbirLt TEG A 
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[0 0 7 4 J sfcvm ±m<DmM<OMm<DffiJEjjmk& 

bum. £JiT^^-c*mu^«jEffi^«<5^rT7>r^ 
yFtyfna, 13b (mi<D-^-*tkttim off 

(»2*>-e-**tti^) lCi5I^-^3 5a, 3 5 

fcSd*. iu^GDji^ >)x/^7^15a, 15b^ 
lift 9, ^^^m^O^/jN^g^^fc^fc^, ffi 
f«, fltt— »U4V\ L^U RAStt«5a-CtH» 

7^^yhtyfl3a, 13b (g!l<D^— ^ftft 

t\ ±M(OmM<om&^Ty^ ^yhtyfl 3a, 1 
3bt;i£oTff»J£*L5fi«e, 770^ (=f-7j) 

^«a, JSO^ (=a-j3) t^T^tf) 
^15^ S»(Z)T7^^ybtyf 13a, 13 
b<Dffi*Mit?fc5^#^P>tvSo 
[0 0 7 5] 

- ia-fi) =6 - (3) 

«ot, #T7^^>htytl3a, 13bcoffWfi 

9, 2 0(DT7^^ybtytl3a, 13b^Hl^ 

{CtS^-T^ffillCOT^-r^^h-fer^f-l 3 a^tftffl 

t»iloo, 77^^yhtyfl3a, 13b 

[0 0 7 6] ft*5, J^JiCD^JjfeO^T^ ^y^^r 
-^15a, 1 5 b&t5T^-f * is hir^lM 3 a , 1 

3b£. hhfc2mmffivfr&&mftmm<om&^i.it 

v>l 5 a, 15 b_btC lifoEit^OT*li^ 

(D^$k(nmm^—?te, WTL&V^-^^T—i/ 15a, 
[0 0 7 7] ftio. ±IB(D**0^ffi©af^B*SeSr 



zf. ?'*4*t&*iLX* s rv7 (^e/y^ia 

[0 0 7 8] *3&030>»fcS«<Z>fl§&£ LTtt^ 

wmnmytrnw*. »**^ (ccdd , -e^n-*? 
km, *mwn. &uts<^x<d^x? 

£ titter (y*Y-**?s x/^t/vm) hy 

v?77 4TM*m^xwjk~rz>n<o, mitxm mst 
mm) fcfc*ffi+*£tas-<?£s. 

[0 0 7 9] ft*>\ *5IWri±3«^>ll*^»^IS«S 
[0 0 8 0] 

m i ] *mm<Dmm<DMm<D-M<DiSL&&ytmwz 
m 2 ] mi <D#&9%;&m<o v^xT—v%k i 2 

[IH3] Hia)*^'^*^— 5*1 5 aiO^x/NWl 

[14] (A) tt»>^^-^<DffieS:H-ai*f 
«^Sr— HfciMifcfcBU (B) fi^Jp^— ^Ofeg^r 

[1 5 ] *<on&<Dj&m<D&ftis—&^x<D—m&& 

im 6 ] €rOHJfi^ffi*cS3V^TT * >- h^rvi^ 

13a, 13b co&Htfayp^^n-sa-rs v-^^© 
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R-W^/K PL-ftMfl> Wl, W2-!>x 
/X 5a, 5 b-RARM (^PJVTy^t ^ hm 

13a, 1 3 ^ VhirVlf\ 14a, 1 



4 b-g*P^— 15 a, 15b-^xr~ 

v\ 3 0-!>xap-^ 3 1a, 3 1b-l/f^^ 
3 3 x, 3 3 y-^w- 34a, 34 
b-ffiP-r— ^ 3 5 a, 3 5 b -&J|S-^— ^ , 5 1- 



II] 



[@2] 



Sa 6a 



5 5b 



-31b 



^13b 



-AUb 





if — *~) f i 


M6bx 


20 


isV k 17bx 


WW 

9b 





16ax- 




16bx 



K-52 



[■3] 



[IU4] 



17ax 



•34a 




15a 



(A) 
33xP 



(B) 



37x 



<31a 



I ^ x 34aR 
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[■5] 



lfSC@©#X/NWl 
XA^r-yi 5 a 



10 4 



105 



10 6 



1 0 7 



2 * a ©*X/NW 2 *0*«> 
1 Bb±fcn-m. 



3 v h«tt©E5«fiet**«&*. 



13 a. 1 3bTS*r7-£>H&H'14a. 14b± 



15 a. 5bTl/W7-^3 1a. 3 
IbtSl B^I/\Xr-f 1 5 a±CQ»v- 



* > h £fr«3 T* VTJ\7^T—is l 5 b ±©#XA 



•jXAXf-^Ua, 15b_k© 



*>t"fc>-*i 3 afcffi^T, Vxs\z>7— 
V 1 5 a±6DBf£©g^V-*eSIptU-C\ $X 
AWiiflo^ffio^xyw-irottBi 
mfVXT^-i *>h*fe>tf-l 3 b£J8V>T\ £x 
n*^-i>l 5 b±<DBrlt<0«lp-7-^ftJS«pt 



1 1 3 



114 



RASHHR5 aftfl>t, ")IA^f-i> 1 5 a_h 



R ABWWftB a &m tfxAX^f I 5 b± 



rM^>^t>1M3a, 1 3 b©$f-«H»K:*rr 
5«IEeAASa <=a-€) . AASb (=0- 



* 7 



F* — 5F031 CA01 CA02 CA05 CA07 CA09 

FA01 FA07 GA02 HA53 HA55 
HA57 JA01 JA02 JA04 JA06 
JA07 JA14 JA17 JA22 JA27 
JA32 JA38 JA51 KA06 KA07 
LA08 MA13 MA27 NA01 NA07 
5F046 FC04 FC05 
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